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(54) METHOD FOR SURFACE HARDENING OF TITANIUM OR TITANIUM 
ALLOY 

(11) 57-29573 (A) (43) 17.2.1982 (19) JP 

(21) Appl. No. 55-103629 (22) 30.7.1980 

(71) HITACHI SEISAKUSHO K.K.(l) (72) KATSUMI MUROI(5) 
(51) Int; CP. C23C11/14 

PURPOSE: To enhance anti-wear property of a titanium surface by ionizing nitrogen 
in plasma arce by using a plasma torch capable of flowing a shield gas to react with 
a molten part of a titanium base material. 

CONSTITUTION : By using a plasma torch 1, from a operating gas passage 3, an inert 
gas, for example, an argon gas or a gas obtained by mixing 30% or less nitrogen in 
said argon gas is flowed and, from a shield gas passage 6, an inert gas, for example, 
a mixed gas of argon and nitrogen for preventing oxidation of a titanium of a tita- 
nium alloy material 7 is flowed. Then, plasma arc 9 is generated between an elec- 
trode 4 and said base material 7. By generating the arc 9, a surface of the base 
material 7 is heated and, further, melted. At the same time, nitrogen in the shield 
gas is ionized by the arc and the resultant nitrogen ion infiltrate into and diffuse 
throughout said base material to generate hardening reaction thereof. 




(54) HIGH FREQUENCY SPUTTERING APPARATUS 
(11) 57-29576 (A) (43) 17.2.1982 (19) JP 

(21) Appl. No. 55-103115 (22) 29.7.1980 

(71) TOKYO SHIBAURA DENKI K.K. (72) TADAYOSHI KINOSHITA 
(51) Int. CI 3 . C23C15/00 

PURPOSE: To enable to prevent sputtering of an electroconductive membr below a 
target member even if crack is generated in said target member by interposing a\ 
member of which a sputtering speed is slower than that of an electrode between the 
target member and said electrode on which said target member placed. 

CONSTITUTION : For example, a Cr layer 41 is coated on a lower cylindrical covered 
electrode made of copper by sputtering arid an Si0 2 layer is coated thereon. Sub- 
sequently, on said Si0 2 layer 42, a target member 40 made . of an oxide, a nitride 
or a carbide such as Ta 2 0 3 , SiC, MoSi 2 , TaC, TiC or the like is placed and, fur- 
ther, even if crack is formed in the target member 40, in order to not enlarge said 
crack, a reinforcing ring 43 is provided therearound. Therefore, even if the crack 
40 is generated in the target member 40, because the Si0 2 layer is present there- 
below, Si0 2 is sputtered from a gap of said crack 40, but, because a sputtering 
speed is slower than that of a metal, the affect thereof can be ingnored. 




(54) AUTOMATIC CONTINUOUS SPUTTERING APPARATUS 
(11) jZz295ZLCA) (43) 17.2.1982 (19) JP 

(21) Appl. NoT55-i04531 (22) 30.7.1980 

(71) NICHIDEN ANERUBA K.K. (72) MASASHI NAKATSUKA(l) 
(51) Int. CI 3 . C23C15/00,H01L21/203,H01L21/31 

PURPOSE: To prevent the deterioration of film quality due to an impurity gas other 
than an introducing gas by a method wherein, prior to sending a substrate plate to 
be treated already subjected to pretreatment in a sputtering chamber by opening a 
gate valve, a gas pressure in a pretreating chamber is made lower than that of the 
sputtering chamber and a tow pressure therein is held while said gate valve is 
opened. 

CONSTITUTION: A substrate plate 1 to be treated is enclosed in an inserting cham- 
ber 2 in the air and etched or heated in a pretreating chamber 3. Subsequently, a 
gate valve 8 is opened to introduce said substrate plate 1 into a sputtering chamber 
4 to form a film but, prior to sending the same into the sputtering chamber 4, a gas 
introducing valve 9 is closed and, at the same time, a gas introducing valve 17 is 
opened to change a gas flowing direction and a gas pressure of the pretreating cham- 
ber is made lower than that of the sputtering chamber 4. While the gate valve 8 is 
opened, this condition is held. Therefore, an impurity gas is not flowed into the 
sputtering chamber 4. 
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